19897US8 



CLAIMS 



1. An oligomer (hereinafter termed "LNA modified oligonucleotide") comprising at least 
one nucleoside analogue (hereinafter termed "LNA") of the general formula I 



R? R 5 




R 3 *R 2 * 



wherein X is selected from 



-S-, -N(R N *)-, -C(R 6 R 6 >, -0-C(R 7 R 7 >, -C(R 6 R 6 >0-, -S- 



C(R 7 R 7 >, -C(R 6 R 6 >S-, -N(R N *)\C(R 7 R 7 >, -C(R 6 R 6 >N(R N >, and -C(R 6 R 6 >C(R 7 R 7 >; 

B is selected from hydrogen, hydroxy, optionally substituted C^-alkoxy, optionally 
10 substituted d. 4 -alkyl, optionally Substituted C^-acyloxy, nucleobases, DNA 
intercalators, photochemically active groups, thermochemically active groups, 
chelating groups, reporter groupsAand ligands; 

P designates the radical position folk an internucleoside linkage to a succeeding 
15 monomer, or a S'-terminal group, SL^tKtrTt^rnucleoside linkage or 5'-terminal group 
optionally including the substituent. 



20 



25 



one of the substituents R 2 , R 2 \ Fjf 3 , anVl R 3 * is a group P* which designates an 
internucleoside linkage to a preceding monomer, or a 3 f -terminal group; 

one or two pairs of non-geminal substititents selected from the present substituents of 
R 1 \ R 4 \ R 5 , R 5 \ R 6 , R 6 \ R 7 , R 7 \ R N *, andlthe ones of R 2 , R 2 \ R 3 , and R 3 * not 
designating P* each designates a biradical consisting of 1-8 groups/atoms selected 
from -C(R a R b )-, -C(R 8 ) = C(R a )-, -C(R a ) -N-, VO-, -Si(R a ) 2 -, -S-, -S0 2 -, -N(R a )-, and >C = Z, 
wherein Z is selected from -O-, -S-,\ and -IM(R a )-, and R a and R b each is 
independently selected from hydrogen, optionally substituted C^^-alkyl, 
optionally substituted C 2 _ 12 -alkenyl, Optionally substituted C 2 ^2-^V n V^ hydroxy, 
C^^-alkoxy, C 2 _ 12 -alkenyloxy, carbox^, CL^-alkoxycarbonyl, C^a-alkylcarbonyl, 
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formyl, aryl, aryloxy-carbonyl, aryloxy, arylcarbonyl, heteroaryl, heteroaryloxy- 
carbonyl, heteroarvloxy, heteroarylcarbonyl, amino, mono- and dHC^- 
alkyDamino, carbamoyl, mono- and dKCve-alkyD-amino-carbonyl, amino-C^e- 
alkyl-aminocarbonyA mono- and difC^e-alkylJamino-C^e-alkyl-aminocarbonyl, 
5 C^e-alkyl-carbonylamino, carbamide C^e-alkanoylbxy, sulphono, C^q- 

alkylsulphonyloxy, nitro, azido, sulphanyl, Cve-alkylthio, halogen, DNA 
intercalators, photocnemically active groups, thermochemically active groups, 
chelating groups, reporter groups, and ligands, where aryl and heteroaryl may 
be optionally substituted, and where two geminal substituents R a and R b 

TO together may designate optionally substituted methylene ( = CH 2 ), and wherein 

two non-geminal or gerrtinal substitutents selected from R a , R b , and any of the 
substituents R 1 *, R 2 , R 2 *\ R 3 , R 3 \ R 4 \ R 5 , R 5 \ R 6 and R 6 \ R 7 , and R 7 * which are 
present and not involvedlin P, P* or the biradical(s) together may form an 
associated biradical selected from biradicals of the same kind as defined before; 

15 said pair(s) of non-geminal substituents thereby forming a mono- or bicyclic entity 
together with (i) the atoms to which said non-geminal substituents are bound and (ii) 
any intervening atoms; and \ 

each of the substituents R 1 \ R 2 , r\\ R 3 , R 4 \ R 5 , R 5 \ R 6 and R 6 \ R 7 , and R 7 * which are 
20 present and not involved in P, P* orlthe biradical(s), is independently selected from 
hydrogen, optionally substituted C! L^atteyty optionally substituted C 2 . 12 -alkenyl, 
optionally substituted C^-alkynyKnVdroxy, C^-alkoxy, C 2 . 12 -alkenyloxy, carboxy, 
C^-alkoxycarbonyl, C 102 -alkyl^rboriyl, formyl, aryl, aryloxy-carbonyl, aryloxy, 
arylcarbonyl, heteroaryl, heteroaryloxwcarbonyl, heteroaryloxy, heteroarylcarbonyl, 
25 amino, mono- and ditC^-alky/lamino, carbamoyl, mono- and dilCve-alkyD-amino- 
carbonyl, amino-Cve-alkyl-aminocarbonyll, mopro- and dKC^e-alkyOamino-C^e-alkyl- 
aminocarbonyl, Cve-alkyl-carborYylami^^ C^e-alkanoyloxy, sulphono, C^- 

alkylsulphonyloxy, nitro, azido, sulphanylACve-alkylthio, halogen, DNA intercalators, 
photochemically active groups, thermochdjmically active groups, chelating groups, 
30 reporter groups, and ligands, where aryl and heteroaryl may be optionally substituted, 
and where two geminal substituents togettW may designate oxo, thioxo, imino, or 
optionally substituted methylene, or together may form a spiro biradical consisting of a 
1-5 carbon atom(s) alkylene chain which is optionally interrupted and/or terminated by 
one or more heteroatoms/groups selected from -O-, -S-, and -(NR N )- where R N is 
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selected from hydrogenland C^-alkyl, and where two adjacent (non-geminal) 
substituents may desigrWe an additional bond resulting in a double bond; and R N \ 
when present and not involved in a biradical, is selected from hydrogen and C^-alkyl; 

5 and basic salts and acid addition salts thereof; 

with the proviso that, \ 

R 3 and R 5 do not together designate a biradical selected from -CH 2 -CH 2 -, 
-0-CH 2 -, when LNAus^Bteyclic nucleoside analogue; 

R 3 , R 5 , and R 5 * do Jbt together designate a triradical -CH 2 -CH(-)-CH 2 - when 
LNA is a tricyclic ynualeoside analogue; 

R 1 * and R 6# do nc/t together designate a biradical -CH 2 - when LNA is a 
bicyclic nucleoside a nk logger; and 

R 4# and R 6 * do notto^e^her designate a biradical -CH 2 - when LNA is a 
bicyclic nucleoside analogue. 

2. An oligomerWcording to claim T, wherein the one or two pairs of non-geminal 
substituents, constituting one or two biradical(s), respectively, are selected from the 

20 present substituents\f R 1# , R 4 \ R 6 , R 6# , R 7 , R 7 \ R N \ and the ones of R 2 , R 2 \ R 3 , and 
R 3 * not designating P\ \ 

3. An oligomer according to\lB|m 1, comprising 1-10000 LNA(s) of the general 
formula I and 0-10000 nucleppdjes selected from naturally occurring nucleosides and 

25 nucleoside analogues, with thS proviso that the sum of the number of nucleosides and 
the number of LNA{s) is at least 2.\ 

4. An oligomer according to claim 3, wherein at least one LNA comprises a 
nucleobase as the substituent B. \ 

30 \ 

5. An oligomer according to claim 1, wherein one of the substituents R 3 and R 3 * 
designates P\ ^ 




10 



(i) 



(ii) 



(iii) 



15 (iv) 
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6. An oligomer according to claim 1 , wherein the LNA(s) has/have the following 



formula la 



R| R 5 ' 




fa 



5 wherein P, P\\B, X, R 1 *, R 2 , R 2 \ R 3 , R 4 \ R 5 , and R 5 * are as defined in claim 1 



7. An oligomer according to claim 6, wherein R 3 * designates P\ 

8. An oligomer according to claim 1 , comprising one biradical constituted by a pair of 
10 (two) non-geminal sulsjstituents. 

9. An oligomer according to claim 1, wherein X is selected from -(CR 6 R 6 *)-, -O-, -S-, 
and -N(R N *)-. 

15 10. An oligomer according fd^laim 1 , wherein the biradical(s) constituted by pair(s) of 
non-geminal substituents Ware, selected from -(CR*R*) r -Y-(CR*R*) 6 -, -(CR*R*) r -Y- 
(CR*R\-Y-, -Y-(CR*R*) r+8 -Y-, -Y\cR*R*) r -Y-(CR*R*) 8 -, -(CR*R*) f+6 -, -Y-, -Y-Y-, wherein 
each Y is independently selected from -O-, -S-, -Si(R*) 2 -, -N(R*)-, >C = 0, -C{ = 0)- 
N(R*)-, and -N(R*)-C( = 0)-, each R*\s independently selected from hydrogen, halogen, 

20 azido, cyano, nitro, hydroxy, mercapto, amino, mono- or dHC^e-alkyDannino, optionally 
substituted C^e-alkoxy, optionally substituted C^e-alkyl, DNA intercalators, 
photochemically active groups, thermochemically active groups, chelating groups, 
reporter groups, and ligands, and/or two adjacent (non-geminal) R* may together 
designate a double bond, and each of r and^s is 0-4 with the proviso that the sum r + s 

25 is 1-5. 



1 1 . An oligomer according to claim 10, wherein each biradical is independently 
selected from -Y-, -{CR*R*) r+8 -, -(CR*R*) r -Y-(CR*RO e -, and -Y-(CR*R # ) r+8 -Y-, wherein and 
each of r and s is 0-3 with the proviso that the sum r -hs is 1-4. 



30 
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1 2. An oligomer according to claim 1 1 , wherein 

(i) re 2 * and R 4 * together designate a biradical selected from -Y-, -(CR*R*) r+8+ i-, 

-(WrVY-(CR*R*) 6 -, and -Y-(CR*R*) r+e -Y-; 
5 (ii) R 2 $nd R 3 together designate a biradical selected from -Y-, -(CR*R") r+8 -, 

;R') r -Y-(CR*R*) 8 -, and -Y-(CR*R*) r+8 -Y-; 

(iii) R 2 ' and R 3 together designate a biradical selected from -Y-, -(CR*R*) r+8 -, 
-(CR*R\) r -Y-(CR*R*) e -, and -Y-(CR"R*) r+8 -Y-; 

(iv) R 3 and R 4 * together designate a biradical selected from -Y-, -(CR*R*) r+s -, 
10 -(CR*R') r V-(CR*R*) 8 -, and -Y-(CR'R*) r+8 -Y-; 

(v) R 3 and R 5 \ogether designate a biradical selected from -Y'-, -(CR"R*) r+B+1 -, 
-(CR*R*) r -Y\cR*R") 8 -, and -Y-(CR*R*) r+8 -Y-; 

(vi) R 1 * and R 4 * together designate a biradical selected from -Y'-, -(CR*R*) r+e+1 -» 
-(CR*R') r -Y-(CR*R') 8 -, and -Y-(CR*R*) r+B -NR*-; or 

1 5 (vii) R 1 * and R 2 * together designate a biradical selected from -Y-, -(CR*R*) r+8 -, 

-(CR*R*) r -Y-(CR and -Y-(CR*R*) r+8 -Y-; 

wherein each of r and s is $^3 with the proviso that the sum r + s is 1-4, and where Y' 
is selected from -NR*-C( = C»- and -C( = 0)-NR*-. 
20 \ 

13. An oligomer according to claifn 12, wherein one of the following criteria applies 

for at least one LNA: 



(i) R 2 * and R 4 * together designate a biradical selected from -0-, -S-, -N(R*)-, - 
25 (CR*R') r+8+1 -, -(CR*R') r -0-(C^*R*) 8 -, -(CR*R*) r -S-(CR*R*) 6 -, -(CR*R*) r -N(R*)- 

(CR*R') 8 -, -0-(CR*R*) r+8 -0-, -Sr(CR'R*) r+8 -0-, -0-(CR*R*) r+8 -S-, -N(R*)- 
(CR*R*) r+8 -0-, -0-(CR*R*) r+8 -N(^')-, -S-(CR*R*) r+8 -S-, -N'RXCR'R^^-WR')-, 
-N(R*)-(CR*R*) r+8 -S-, and -S-(CR^R*) r+8 -N(R*)-; 

(ii) R 2 and R 3 together designate a biradical selected from -0-, -(CR*R') r+8 -, 
30 -(CR*R>0-(CR'R*) s -, -(CR*R*) r -S-(CR*R*) 6 -, and -(CR*R*) r -N(R*)-(CR*R')„-; 

(iii) R 2 " and R 3 together designate a biradical selected from -0-, -(CR*R*) r+8 -, 
-(CR'RVCMCR'RV, -(CR*R*) r -S-(CR*R') 8 -, and -(CR'R') r -N(R')-<CR*R V; 

(iv) R 3 and R 4 * together designate a biradical selected from -(CR*R') r -0-(CR*R*) 8 -, 
-(CR*R*) r -S-(CR*R*) s -, and -(CR*RVN(r\)-(CR'R*) 8 -; 
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(V) 
(Vi) 
5 (vii) 



R 3 arui R s together designate a biradical selected from -(CR*R*) r -0-{CR*R*) B -, 
-(CR*r\s-(CR*RV, and -(CR*R*) r -N(R>(CR # R V; or 
R 1 * and R^together designate a biradical selected from -(CR*R*) r -0- 
{CR*RV, -(CR*RVS-(CR*RV, and -{CR*R*) r -N(R>(CR*RV; 



R 1 * and R 2 * togMl$i 
(CR*R V, -(CR*R 



designate a biradical selected from -(CR*R*) r -0- 
-(CR*RV, and -(CR*R *) r -N(R>(CR*R V; 



10 



wherein each of r and s is 0-3 with the proviso that the sum r + s is 1-4, and where X 
is selected from -O-, -S-, and -N(R"W where R H designates hydrogen or d^-alkyl. 

14. An oligomer according to claim 13, vuherein R 3# designates P*. 



15 



15. An oligomer according vp claim 14, wherein R 2 * and R 4 * together designate a 
biradical. 

1 6. An oligomer according t^m^n 15, wherein X is O, R 2 is selected from hydrogen, 
hydroxy, and optionally substituted C^-alkoxy, and R 1 \ R 3 , R 5 , and R 5 * designate 
hydrogen. 



20 17. An oligomer according to clamwl6, wherein the biradical is selected from -O-, 
-(CHaJo-i-O-tCHaW, -(CH 2 ) M -S-(df^-, and -(CH 2 ) 0 . 1 -N(R N )-(CH 2 ) 1 . 3 -. 



25 



18. An oligomer according tpplaim 17, wherein the biradical is selected from -0-CH 2 -, 
-S-CH 2 - and -N(R N )-CH 2 -. 

19 An oligomer according to claTta 15, wherein B is selected from nucleobases. 



20. An oligomer according to claim 19\wf)^in the oligomer comprises at least one 
LNA wherein B is selected from adenine al^aifeuanine and at least one LNA wherein B 
30 is selected from thymine, cytosine and ur| 



21. An oligomer according to claim 16, wherein the biradical is -(CH 2 ) 2 . 4 -. 
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22. AnNoligomer according to claim 14, wherein R 2 and R 3 together designate a 
biradical. 

23. An oligomer according to claim 22, wherein X is O, R 2# is selected from hydrogen, 
5 hydroxy, and optionally substituted C,. 6 -alkoxy, and R 1 *, R 4 \ R 5 , and R 5 * designate 

hydrogen. 

24. An oligomer according to claim 23, wherein the biradical is -(CH 2 )o-i-0-(CH 2 )i-3-- 
10 25. An oligomer according to claim 23, wherein the biradical is -(CH 2 ) 1 . 4 -. 

26. An oligomer according tb claim 14, wherein one R* is selected from hydrogen, 
hydroxy, optionally substitute<jt7a 1 _ 6 -alkoxy, optionally substituted C^Q-alkyl, DNA 
intercalators, photochemicallyractive groups, thermochemically active groups, 

15 chelating groups, reporter groups, \nd ligands, and any remaining substituents R* are 
hydrogen. 

27. An oligomer according to claim 14, wherein a group R* in the biradical of at least 
one LNA is selected from DNA intercalatorsNDhotochemically active groups, 

20 thermochemically active groups, chelating grouos, reporter groups, and ligands. 

28. An oligomer according to claim 14, wherein the^LNAIs) has/have the general 
formula la. 



25 29. An oligomer according to claim 1 of the general formula la 



wherein X is -O-; 





la 



R 3 * R 2 * 



B is selected frorjn nucleobases, DNA intercalators, photochemically active groups, 
30 thermochemically active groups, chelating groups, reporter groups, and ligands; 
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P designates the radical position for an internucleoside linkage to a succeeding 
monomer, or a 5'-terminal group, such internucleoside Hhkage or S'-terminal group 
optionally including the substituent R 5 ; 

5 " * 

R 3# is a group P* which designates an internucle^ide linkage to a preceding 
monomer, or a 3'-terminal group; 

R 2 * and R 4 * together designate a biradical selected from -O-, -S-, -N(R*K -(CR*R*) r+6+1 -, 

10 -(CR*R # ) r O-(CR*R*) 8 -, -(CR*RVS-(CR*R^U^ -0-(CR*R*) r+8 -0-, 
-S-(CR*R*) r+e -0-, -0-(CR*R*) r+B -S-, -N(W(CR*R*) r+s -0-, -0-(CR*R') r+ .-N(R*K -S- 
(CR*R*) r+6 -S-, -N(R*)-(CR*R # ) r+8 -NfR^^(R*)-(CR*R*) r+8 -S-, and -S-(CR*R*) r+6 -N(R>; 
wherein each R* is independently selected from hydrogen, halogen, azido, cyano, 
nitro, hydroxy, mercapto, amino/mono- or difC^Q-alkyDamino, optionally substituted 

15 Cve-alkoxy, optionally substituted Chalky!, DNA intercalators, photochemically active 
groups, thermochemically active groups, chelating groups, reporter groups, and 
ligands, and/or two adjacept (non-geminal) R* may together designate a double bond, 
and each of r and s is 0^3 with the proviso that the sum r + s is 1-4;each of the 
substituents R 1 *, R 2 , R 3 , R 5 , and R 5 * is independently selected from hydrogen, 

20 optionally substituted C ve -alkyl, optionally substituted C 2 _ 6 -alkenyl, hydroxy, C A _ 6 - 
alkoxy, C 2 . 6 -alkerWloxy, carboxy, C^-alkoxycarbonyl, C^e-alkylcarbonyl, formyl, 
amino, mono- and dHCve-alkyOamino, carbamoyl, mono- and ditCve-alkyD-amino- 
carbonyl, Cve^alkyl-carbonylamino, carbamide azido, Cve-alkanoyloxy, sulphono, 
sulphanyl.C^e-alkylthio, DNA intercalators, photochemically active groups, 

25 thermochfemically active groups, chelating groups, reporter groups, and ligands, and 
halogen, where two geminal substituents together may designate oxo; 



and basic salts and acid addition salts thereof. 

30 30. An oligomer according to'bteim 29, wherein one R* is selected from hydrogen, 
hydroxy, optionally substituted C^^lkoxy, optionally substituted C^-atkyl, DNA 
intercalators, photochemically ac^iy^/g roups, thermochemically active groups, 
chelating groups, reporter groups, andN^gands, and any remaining substituents R* are 
hydrogen. X 
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31 . An oligomer according to c^irfjy 29, wherein the biradical is selected from -O-, 
-(CH 2 ) 0 . 1 -0-(CH 2 ) 1 .3-, -(CH 2 ) 0 . r SMCm.3- f -(CH 2 ) 0 . 1 -N(R N )-(CH 2 ) 1 . 3 -, and -(CH 2 ) 2 _ 4 -. 

5 32. An oligomer according to claim 31 , wherein the biradical is selected from -0-CH 2 - 
-S-CH 2 - and -N(ip-CHy-. 

33. An oligomer according to claim 29, wherein B is selected from nucleobases. 



10 34. An oligomer according to claim 33, wherein the oligomer comprises at least one 
LNA wherein B\s selected from adenine and guanine and at least one LNA wherein B 
is selected from thymine, cytosine and urasil. 

35. An oligomer according to claim 29, wherein R 2 is selected from hydrogen, hydroxy 
15 and optionally substituted C^e-alkoxy, and R 1 \ R 3 , R 5 , and R 5 * designate hydrogen. 



36. An oligomer accordin^to/jplaim 1, wherein any internucleoside linkage of the 
LNA(s) is selected from link^faHs consisting of 2 to 4 groups/atoms selected from 
CH 2 -, -O-, -S-, -NR H -, >C-OjVc = NR H , >C = S, -Si(R") 2 - -SO-, -S(0) 2 -, -P(0) 2 -, 
20 -P(0,S)-, -P(S) 2 -, -PO(R")-, -PO{OCH 3 )-, and -PO(NHR H )-, where R H is selected form 
hydrogen and C^-alkyl, and R" is \elected from C^-alky! and phenyl. 



37. An oligomer according to claim 36\ wherein any internucleoside linkage of the 
LNA(s) is selected from -CH 2 -CH 2 -CH 2 -, -(SH 2 -CO-CH 2 -, -CH 2 -CHOH-CH 2 -, -0-CH 2 -0-, 

25 -0-CH 2 -CH 2 -, -0-CH 2 -CH = , -CH 2 -CH 2 -0-, -KlR H -CH 2 -CH 2 -, -CH 2 -CH 2 -NR H -, -CH 2 -NR H - 
CH 2 -, -0-CH 2 -CH 2 -NR H -, -NR H -CO-0-, -NR H -CG>-NR H -, -NR H -CS-NR H -, 
-NR H -C( = NR H )-NR H -, -NR H -CO-CH 2 -NR H -, -O-COrO-, -0-CO-CH 2 -0-, -0-CH 2 -CO-0-, 
-CH 2 -CO-NR H -, -0-CO-NR H -, -NR H -CO-CH 2 -, -0-C>d 2 -CO-NR H -, -0-CH 2 -CH 2 -NR H -, -CH = N- 
O-, -CH 2 -NR H -CK -CH 2 -0-N = , -CH 2 -0-NR H -, -CO-hha H -CH 2 -, -CH 2 -NR H -0-, -CH 2 -NR H -CO-, 

30 -0-NR H -CH 2 -, -0-NR H -, -0-CH 2 -S-, -S-CH 2 -0-, -CH 2 -Cld 2 -S-, -0-CH 2 -CH 2 -S-, -S-CH 2 - 

CH = , -S - CH 2 - CH 2 -, ~S-CH 2 -CH 2 -0 - , -S-CH 2 -CH 2 -S-, -CnH 2 -S-CH 2 - / -CH 2 -SO-CH 2 -, "CH 2 - 
S0 2 -CH 2 -, -O-SO-O-, -0-S(0) 2 -0-, -0-S(0) 2 -CH 2 -, -O-S(O0 2 -NR H -, -NR H -S(0) 2 -CH 2 -, 
-0-S(0) 2 -CH 2 -, -0-P(0) 2 -0-, -0-P(0,S)-0-, -0-P(S) 2 -0-, -s\{0) 2 -0-, -S-P(O.S)-0-, -S- 
P(S) 2 -CK -OP(0) 2 -S-, -0-P(0,S)-S-, -0-P(S) 2 -S-, -S-P(0) 2 -s\-S-P(0,S)-S-, -S-P(S) 2 -S-, 
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-0-pW")-0-, -0-PO(OCH 3 )-0-, -0-PO(BH 3 )-0-, -0-PO(NHR n )-0-, -0-P(0) 2 -NR h -, -nr h - 
P(0) 2 -V, -0-P(0,NR H )-0-, and -0-Si(R") 2 -0-. 

38. An oligomer according to claim 37, wherein any internucleoside linkage of the 
5 LNA(s) is selected from -CH 2 -CO-NR H -, -CH 2 -NR H -0-, -S-CH 2 -0-, -0-P(0) 2 -0-, -0-P(0,S)- 
O-, -0-P(S) 2 -c\ -NR H -P{0) 2 -0-, -0-P(0,NR H )-0-, -O-PCWJ-O-, -0-PO(CH 3 )-0-, and -O- 
PO(NHR N )-0-, where R H is selected form hydrogen and C^-alkyl, and R" is selected 
from C^e-alkyl anck phenyl. 

10 39. An oligomer according to claim 1 , wherein each of the substituents R 1 *, R 2 , R 2 \ 
R 3 , R 3 \ R 4 \ R 5 , R 5 \ r\r 6 \ R 7 , and R 7# of the LNA(s), which are present and not 
involved in P, P # or the Wradical(s), is independently selected from hydrogen, 
optionally substituted Ci_ 6 \lkyl, optionally substituted C 2 . 6 -alkenyl, hydroxy, C U6 - 
alkoxy, C 2 . 6 -alkenyloxy, cartfbxy, d.e-alkoxycarbonyl, C^Q-alkylcarbonyl, formyl, 

15 amino, mono- and dUC^-alkyhan^o, carbamoyl, mono- and dUC^e-alkyD-amino- 
carbonyl, Cve-alkyl-carbonylamiryr^arbamido, azido, C^-alkanoyloxy, sulphono, 
sulphonyl, C^e-alkylthio, DNA iri^rfcatetors, photochemically active groups, 
thermochemically active groups, chelating groups, reporter groups, and ligands, and 
halogen, where two geminal substituekrts together may designate oxo, and where R N \ 

20 when present and not involved in a biraateal, is selected from hydrogen and C^-alkyl. 

40. An oligomer according to claim 1, whereJn X is selected from -O-, -S-, and -NR N# -, 
and each of the substituents R 1 \ R 2 , R 2 *, R 3 , V\ R 4 \ R 5 , R 5 \ R 6 , R 6 \ R 7 , and R 7 * of 
the LNA(s), which are present and not involved\n P, P* or the biradical(s), designate 

25 hydrogen. \ 

41 . An oligomer according to claim 1 , wherein P is k 5'-terminal group selected from 
hydrogen, hydroxy, optionally substituted C,_ e -alkyl, .optionally substituted C^e-alkoxy, 
optionally substituted C^e-alkylcarbonyloxy, optionally substituted aryloxy, 

30 monophosphate, diphosphate, triphosphate, and -W-A\ ^herein W is selected from - 
-O-, -S-, and -N(R H )- where R H is selected from hydrogen and C^-alky!, and where A' 
is selected from DNA intercalators, photochemically active groups, thermochemically 
active groups, chelating groups, reporter groups, and ligands. \ 
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4* 




1 1 

42. Ai oligomer according to claim 1, wherein P* is a 3'-terminal group selected from 
hydrogen, hydroxy, optionally substituted Cve-alkoxy, optionally substituted C^e" 
alkylcarBpnyloxy, optionally substituted aryloxy, and -W-A\ wherein W is selected 
from -O-, ^S-, and -N(R H )- where R H is selected from hydrogen and C^e-alkyl, and 

5 where A 1 isNpelected from DNA intercalators, photochemically active groups, 
thermochemi&ally active groups, chelating groups, reporter groups, and ligands. 

43. An oligomer ^according to claims 1), having the following formula V: 



10 



G-[Nu-L] n(or {[LNA-U mlq) -[Nu-L] n{q) } q -G^ 



V 



wherein 
q is 1-50; 

each of n(0), .., n(q) is independently 0-10000; 
15 each of m(1), .., m(q) is independently 1-10000; 

with the proviso that the suWifoj^O), .., n(q) and m(1), .., m(q) is 2-15000; 
G designates a S'-terminal gl 

each Nu independently designate^ nucleoside selected from naturally occurring 
nucleosides and nucleoside analogues; 
20 each LNA independently designates ^nucleoside analogue; 

each L independently designates an internucleoside linkage between two groups 
selected from Nu and LNA, or L togethe\with G* designates a 3'-terminal group; and 



3r\^v 



each LNA-L independently designates a nucleoside analogue of the general formula I: 




25 



r 3 L u:r 2 

R 3 *R 2 



wherein the substituents B, P, P\ R 1 \ R 2 , R 2 \ R 3 , R 4 \, R 5 , and R 5 \ and X are as 
defined in claim 1 . 



44. An oligomer according to claim 1 , further comprising\a PNA mono- or oligomer 
30 segment of the formula 
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B 



(V°° 




w 



AASC 



wherein B is a defined above for the formula I, AASC designates hydrogen or an 
amino acid side chain\t is 1-5, and w is 1-50. 

5 45. An oligomer according to claim 1 , which has an increased specificity towards 
complementary ssRNA or s^DNA compared to the native oligonucleotide. 

46. An oligomer according to #faj|n 1, which has an increased affinity towards 
complementary ssRNA or ssDpll/\compared to the native oligonucleotide. 

10 

47. An oligomer according to claim ts. which is capable of binding to a target 
sequence in a dsDNA or dsRNA molecule by way of "strand displacement" or by triple 
helix formation. 

15 48. An oligomer according to claim 1 , which l^more resistant to nucleases than the 
native oligonucleotide. 



20 



25 



49. An oligomer according to claim 1 , which has nuo{eic acid catalytic activity (LNA 
modified ribozymes). 

An oligomer comprisingVt least one nucleoside analogue which imparts to the^) 
C(^gomer)a T m with a comrtfementary DNA oligonucleotide which is at least 2.5 °C 
higher than that of the cormspoprtling unmodified reference oligonucleotide which does 
not comprise any nucleoside analogue. 

51 . An oligomer according toS^laim 50, wherein the T m is at least 2.5 x N °C higher, 
where N is the number of nucleOTjdefinalogues. 



^f. An oligomer comprising at leastonk nucleoside analogue which imparts to the 
30 oligomer a T m with a complementary RNANjIigonucleotide which is at least 4.0 °C 
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higher than that of the ccJtresponding unmodified reference oligonucleotide which does 
not comprise any nucleoside analogue. 

53. An oligomer according to\claim 52, wherein the T m is at least 4.0 xN°C higher, 
5 where N is the number of nucleoside analogues. 



y j 

m 

PJ 



10 



54. An oligomer according to damn 50 or 52, wherein the oligomer is as defined in 
claim 1 , where the at least one nucleoside analogue has the formula I where B is a 
nucleobase. 



55. An oligomer according to claim 5Q, wherein said oligomer, when hybridised with a 
partially complementary DNA oligonucleotide having one or more mismatches with 
said oligomer, exhibits a reduction in T m Vajl a result of said mismatches, which is 
equal to or greater than the reduction wfnpro would be observed with the 
15 corresponding unmodified reference olig^r^Jpleotide which does not comprise any 
nucleoside analogues. 



56. An oligomer according to claim 52, wherein said oligomer, when hybridised with a 
partially complementary RNA oligonucleotide having one or more mismatches with 
20 said oligomer, exhibits a reduction in T m/ as a result of said mismatches, which is 
equal to or greater than the reduction which would be observed with the 
corresponding unmodified reference oligonucleotide which does not comprise any 
nucleoside analogues. 

25 57. An oligomer according to claim 50 or 52, whichi has substantially the same 
sensitivity of T m to the ionic strength of the hybridisation buffer as that of the 
corresponding unmodified reference oligonucleotide. 



30 



58. An oligomer according to claim 50 or 52, which is Bt least 30% modified. 

59. An oligomer according to claim 50 or 52, which hasvsubstantially higher 3'- 
exonucleolytic stability than the corresponding unmodified reference oligonucleotide. 



6t). A nucleoside analdgye (hereinafter LNA) of the general formula II 
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wherein the substituent B is selected from nucleobases, DNA intercalators, 
photochemically active groups, tnermochemically active groups, chelating groups, 
reporter groups, and ligands; \ 
5 I 

X is selected from -0-, -S-, -N(R N *)V, and -C(R 6 R 6 ')-; 

one of the substituents R 2 , R 2 \ R 3 , end R 3 * is a group Q*; 

10 each of Q and Q # is independently selected from hydrogen, azido, halogen, cyano, 
nitro, hydroxy, Prot-O-, Act-O-, merdppto, Prot-S-, Act-S-, C^-alkylthio, amino, Prot- 
N(R H )-, Act-N(R H )-, mono- or di(C V6 -alkyl)amino, optionally substituted C^-alkoxy, 
optionally substituted C^-alky!, optionally substituted C 2 .6-alkenyl, optionally 
substituted C 2 _ 6 -alkenyloxy, optionally Substituted C 2 _ 6 -alkynyl, optionally substituted 

15 C 2 _ 6 -alkynyloxy, monophosphate, diphosphate, triphosphate, DNA intercalators, 
photochemically active groups, thermothemically active groups, chelating groups, 
reporter groups, ligands, carboxy, sulphpno, hydroxy methyl, Prot-0-CH 2 -, Act-0-CH 2 -, 
aminomethyl, Prot-N(R H )-CH 2 -, Act-NtR^OV, carfyoxymethyl, sulphonomethyl, where 
Prot is a protection group for -OH, -SH, dfnd -NH(R H ), respectively, Act is an activation 

20 group for -OH, -SH, and -NH(R H ), respoctLely, and R H is selected from hydrogen and 
Ce-alkyl; I \ / 

(i) R 2 * and R 4# together designate a\biradical selected from -O-, -{CR*R*) r+6+1 -/ 
-{CR*R*) r O-(CR # R*) 8 -, -(CR*R*) r -sicR*R*) 6 -, -(CR # R*) r -N(R # )-(CR*R*) 6 -, -O- 

25 (GR*R*) r+6 -0-, -S-(CR*R*) r+8 -0-, -0-<CR*R*) r+8 -S-, -N(R>(CR*R*) r+B -0-, -O- 

{CR*R*) r+ .-N(R'K -S-(CR*R*) r+e -S-l -N(R>(CR*R*) r+8 -N(R>, -N(R*)-(CR*R*) r+6 - 
S-, and -S-(CR*R*) r+6 -N(R*)-; \ 

(ii) R 2 and R 3 together designate a birddical selected from -0-, -(CR*R*) r+e -, 
-(CR*R*) r -0-(CR*R V, -{CR*R # ) r -S-(qR*R*) 6 -, and -(CR*R VN<R # )-(CR*R V; 
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R 2 * and R 3 together designate a biradical selected from -0-, -(CR*R*) r+8 -, 
-(CR*RVO-(CR*fV) 8 -, -(CR*RVS-(CR*RV, and -(CR*R>N(R>(CR*R*) S -; 
R 3 and R 4# togethfer designate a biradical selected from -(CR*R*) r -0-{CR*R*) 8 -, 
-(CR*RVS-(CR*R*L, and -(CR # R*) r -N(R*)-(CR*R*) e -; 

R 3 and R 5 together jdesignate a biradical selected from -(CR*R*) r -0-(CR*R*) e -, 
-(CR'R*) r -S-(CR*R*)i, and -(CR*RVN(R>(CR*R V; or 
R 1 * and R 4 * together designate a biradical selected from -(CR*R*),-0- 
(CR*R V, -(CR # R*) r -3-(CR*RV, and -<CR*R VN(R*)-(CR*RV; 
R 1# and R 2# togetherldesignate a biradical selected from -(CR*R*) r -0- 
(CR # R*) 8 -, -(CR*RVs\(CR*RV, and -<CR*R >N(R>(CR*R V; 

wherein each R* is independently selected from hydrogen, halogen, azido, 
cyano, nitro, hydroxy, mencapto, amino, mono- or dKC^-alkyDamino, optionally 
substituted C^e-alkoxy, optionally substituted Cve-alkyl, DNA intercalators, 
photochemically active groups, thermochemically active groups, chelating 
groups, reporter groups, ana ligands, and/or two adjacent (non-geminal) R* may 
together designate a double bond, and each of r and s is 0-3 with the proviso 
that the sum r + s is 1 -4; I 

20 each of the substituents R 1# , R 2 , R 2 LfilR r , R 5 , and R 5 \ which are not involved in Q, 
Q* or the biradical, is independen^lylselected from hydrogen, optionally substituted 
C^-alkyl, optionally substituted C 2 _L-alkenyl, optionally substituted C 2 -i2-alkynyl, 
hydroxy, C^^-alkoxy, C 2 . 12 -alKenyloxy, carboxy, C^^-alkoxycarbonyl, C 102 - 
alkylcarbonyl, formyl, aryl, ai/yloxy-carbonyl, aryloxy, arylcarbonyl, heteroaryl, hetero- 
25 aryloxy-carbonyl, heteroaryldxy, heteroarylcarfefonyl, amino, mono- and dUCj.e- 
alkyDarhino, carbamoyl, mono- and di(fc 1 ^fkyl)-amino-carbonyl, amino-C V6 -alkyI- 
aminocarbonyl, mono- and difCve-alkyljlamino-Cve-alkyl-aminocarbonyl, C^e-alkyl- 
carbonylamino, carbamide Cve-alkanovlloxy, sulphono, C!. 6 ralkylsulphonyloxy, nitro, 
azido, sulphanyl, C V6 -alkylthio, halogen! DNA intercalators, photochemically active 
30 groups, thermochemically active groups! chelating groups, reporter groups, and 
ligands, where aryl and heteroaryl may be optionally substituted, and where two 
geminal substituents together may designate oxo, thioxo, imino, or optionally 
substituted methylene, or together may form a spiro biradical consisting of a 1-5 
carbon atom(s) alkylene chain which is optionally interrupted and/or terminated by one 




(iii) 
(iv) 
5 (v) 
(vi) 



(vii) 



10 



15 
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or more heteroatoms/grou^ selected from -O-, -S-, and -(NR N )- where R N is selected 
from hydrogen and C^-alkuL and where two adjacent (non-geminal) substituents may 
designate an additional bona resulting in a double bond; and R N \ when present and 
not involved in a biradical, islselected from hydrogen and C^-alkyl; 

and basic salts and acid addition salts thereof; 

with the first proviso that, 



a 



Q 



10 (i) 



R 3 and R 5 do not rogfether designate a biradical selected from -CH 2 -CH 2 -, -O- 
CH 2 -, and -0-SiW 5 r) 2 -ffi-Si( i Pr) 2 -0-; 



and with the second prov^&o-ibai^any chemical group (including any nucleobase), 
which is reactive under the conditions prevailing in oligonucleotide synthesis, is 
15 optionally functional group protected. 



i -. 



61. A nucleoside analogue according to claim 60, wherein the group B is selected 
from nucleobases and functional group protected nucleobases. 

20 62. A nucleosideS^nalogue according to claim 60, wherein X is selected from -O-, -S- 
and -N(R N >. 



63. A nucleoside analoijfWa according to claim 60, wherein each of the substituents 
R 1 *, R 2 , R 2 \ R 3 , R 3 \ R 4 ^Jr, and R 5 \ which are present and not involved in Q, Q* or 
25 the biradical, is independent^ selected from hydrogen, optionally substituted C,^- 
alkyl, optionally substituted CzValkenyl, hydroxy, C^-alkoxy, C 2 . 6 -alkenyloxy, 
carboxy, C^e-alkoxycarbonyl, C^alkylcarbonyl, formyl, amino, mono- and di(C 1 . 6 - 
alkyDamino, carbamoyl, mono- andxiHCvQ-alkyD-amino-carbonyl, C^Q-alkyl- 
carbonylamino, carbamide azido, Cve^lkanoyloxy, sulphono, sulphanyl, C^-alkylthio, 
30 DNA intercalators, photochemically activk groups, thermochemically active groups, 
chelating groups, reporter groups, ligands, and halogen, where two geminal 
substituents together may designate oxo, and vs^here R N \ when present and not 
involved in a biradical, is selected from hydrogen and C^-alkyl, with the proviso that 
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any hydroxy, amino, mono(C 1 . 6 -alkyl)amino, sulfanyl, and carboxy is optionally 
protectee 

64. A nucleotide analogue according to claim 60, each of the substituents R 1 \ R 2 , R 2 \ 
5 R 3 , R 3# , R 4 \ ancl R 5 , R 5 \ R 6 , R 6 \ which are present and not involved in Q* or the 

biradical, designate hydrogen. 

65. A nucleoside analogue according to claim 60, wherein R 3 * designates P\ 

10 66. A nucleoside analogue according to claims 60, wherein Q is independently 
selected from hydrogen Azido, halogen, cyano, nitro, hydroxy, Prot-O-, mercapto, 
Prot-S-, C^-alkylthio, amino, Prot-N(R H )-, mono- or dKC^e-alkyDamino, optionally 
substituted Cve-alkoxy, optionally substituted d_ e -alkyl, optionally substituted C 2 _ 6 - 
alkenyl, optionally substitutedY: 2 _ 6 -aIkenyloxy, optionally substituted C 2 _ 6 -aIkynyl, 

15 optionally substituted C 2 _ 6 -alkyn$doxy, monophosphate, diphosphate, triphosphate, 
DNA intercalators, photochemical^ ^itive groups, thermochemically active groups, 
chelating groups, reporter groups, li&arads, carboxy, sulphono, hydroxymethyl, Prot-O- 
CH 2 -, aminomethyl, Prot-N(R H )-CH 2 -7c^rboxymethyl, sulphonomethyl, where Prot is a 
protection group for -OH, -SH, and -NH(\ H ), respectively, and R H is selected from 

20 hydrogen and C^-alky!; and 



Gf is selected from hydrogen, azido, halogen, \yano, nitro, hydroxy, Act-O, 
mercapto, Act-S-, C^e-alkylthio, amino, Act-N(R^)-, mono- or ditC^Q-alkyDamino, 
optionally substituted C^e-alkoxy, optionally substituted C^-alkyl, optionally 
25 substituted C 2 _ 6 -aIkenyl, optionally substituted C 2 . 6 -aJkenyloxy, optionally substituted 
C 2 . 6 -alkynyl, optionally substituted C 2 _ 6 -alkynyloxy, D^A intercalators, photochemicaily 
active groups, thermochemically active groups, chelating groups, reporter groups, 
ligands, carboxy, sulphono, where Act is an activation gV)up for -OH, -SH, and - 
NH(R H ), respectively, and R H is selected from hydrogen an\c 1 . 6 -alkyl. 

30 



67. A nucIeGtidejanalogue according to claim 60, having the general formula lla 
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Ma 



wherein the substituents Q, B, R 1 \ tf 2 , fr 2 ^, R 3 , R 3 \ R 4 \ R 5 , and R 5 * are as defined in 
claims 60. 

68. A nucleoside analogue according to claim 67,\wherein R 3 * designates P # 

69. A nucleoside analog^ according to claim 68, wherein R 2 * and R 4# together 
designate a biradical. 



10 



70. A nucleoside analogue accordulBvto claim 69, wherein X is O, R 2 selected from 
hydrogen, hydroxy, and optionally substituted d. 6 -alkoxy, and R 1 *, R 3 , R 5 , and R 5 * 
designate hydrogen. ' 

15 71. A nucleoside analogue accorcwralto claim 70, wherein the biradical is selected 
from -O-, -(CH 2 )o. 1 -0-(CH 2 ) 1 . 3 - / -(CH^§-(CH 2 ) 1 . 3 -, and -(CH 2 ) 0 . 1 -N(R N )-(CH 2 ) 1 . 3 -. 

72. A nucleoside analogue according to claim 71 , wherein the biradical is selected 
from -0-CH 2 -,-S-CH 2 - and -N(R N )-CH 2 -. 



20 



73. A nucleoside analogue according to claim 69, wherein B is selected from 
nucleobases. 



74. A nucleoside analogue accMdi/hg to claim 73, wherein the oligomer comprises at 
25 least one LNA wherein B is self^tebsfrom adenine and guanine and at least one LNA 
wherein B is selected from thymine, cytosine and urasil. 



75. A nucleoside analogue according to claifk 70, wherein the biradical is -(CH 2 ) 2 _ 4 - 
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76. A nucleoside analogue according to claim 68, wherein R 2 and R 3 together 
designate a b\radical. 

77. A nucleosid^ analogue according to claim 76, wherein X is O, R 2 * is selected from 
5 hydrogen, hydroxy, and optionally substituted Cve-alkoxy) and R 1 *, R 4 \ R 5 , and R 5 * 

designate hydroger 



10 



78. A nucleoside analogue according to claim 77, wherein the biradical is -(CH 2 ) 0 .r 
0-(CH 2 ),. 3 -. 

79. A nucleoside analogue according to claim 77, wherein the biradical is -(CH 2 )i-4-. 



80. A nucleoside analogue\&dctofding to claim 68, wherein one R* is selected from 
hydrogen, hydroxy, optionJIy substituted C^e-alkoxy, optionally substituted C^-alky!, 

15 DNA intercalators, photocrfefitoically active groups, thermochemically active groups, 
chelating groups, reporter groups, and ligands, and any remaining substituents R* are 
hydrogen. 

81 . A nucleoside analogue according to claim 68, wherein a group R* in the biradical 
20 of at least one LNA is selected from E)NA intercalators, photochemically active groups, 

thermochemically active groups, chelating groups, reporter groups, and ligands. 



25 



82. A nucleoside analogue according to cn^im 68, wherein the LNA(s) has/have the 
general formula la. 



83. A nucleoside analogue according to claim 60 of the general formula lla 



wherein X is -O-; 




lla 
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B is selected from nucleobasfes, DNA intercalators, photochemically active groups, 
thermochemically active groups, chelating groups, reporter groups, and ligands; 

R 3 * is a group Q*; 



each of Q and Q* is independently selected from hydrogen, azido, halogen, cyano, 
nitro, hydroxy, Prot-O-, Act-0-,|mercapto, Prot-S-, Act-S-, C^Q-alkylthio, amino, Prot- 
N(R H )-, Act-N(R H )-, mono- or ditCve-alkyDamino, optionally substituted C^e-alkoxy, 
optionally substituted C^-alkyl, {optionally substituted C 2 _ 6 -alkenyl, optionally 
10 substituted C 2 _ 6 -alkenyloxy, optionally substituted C 2 . 6 -alkynyl, optionally substituted 
C 2 _ 6 -alkynyloxy, monophosphate! diphosphate, triphosphate, DNA intercalators, 
photochemically active groups, thermochemically active groups, chelating groups, 



reporter groups, ligands, carboxy 



aminomethyl, Prot-N(R H )-CH 2 -, Act-N(R H )-CH 2 -, carboxymethyl, sulphonomethyl, where 



1 5 Prot is a protection group for -OH 
group for -OH, -SH, and -NH(R H ), 
Cve-alkyl; 



sulphono, hydroxymethyl, Prot-0-CH 2 -, Act-0-CH 2 -, 



-SH, and -NH(R H ), respectively, Act is an activation 
espectively, and R H is selected from hydrogen and 



R 2# and R 4 * together designate a blradical selected from -O-, -S, -N(R>, -(CR"R") r+8+1 -, 
20 -(CR*R*) r -0-(CR*R*) 8 -, -(CR # R*) r -S-(QR*R*) s -, -(CR # R*) r -N<R>(CR*R V, -0-(CR # R # ) r+8 -0-, 
-S-(CR*R*) r+8 -0-, -0-(CR*R*) r+8 -S-, -WJ^5cR^) r+ .-0-, -0-<CR*R*) r+6 -N(R>, -S- 
<CR*R*) r+8 -S-, -N(R*)-(CR*R*) r+s -N(Bnl, -N(R>(CR*R # ) r+8 -S-, and -S-(CR # R*) r+8 -N(R>; 
wherein each R* is independently selected from hydrogen, halogen, azido, cyano, 
nitro, hydroxy, mercapto, amir/o, mono- or dKC^-alkyDamino, optionally substituted 
25 C^e-alkoxy, optionally substituted C^eiplkyl, DpdA intercalators, photochemically active 
groups, thermochemically active g^QUBBjj&helating groups, reporter groups, and 
ligands, and/or two adjacent (non-geminal) R* may together designate a double bond, 
and each of r and s is 0-3 with the prol/iso that the sum r + s is 1-4; 



30 each of the substituents R 1 \ R 2 , R 3 , R 5 ,land R 5# is independently selected from 

hydrogen, optionally substituted CYe-alky!, optionally substituted C 2 . 6 -alkenyl, hydroxy, 
C^e-alkoxy, C 2 . 6 -alkenyloxy, carboxy, CTi-alkoxycarbonyl, C^-alkylcarbonyl, formyl, 
amino, mono- and dUCt.e-alkyDamino, carbamoyl, mono- and ditC^e-alkyD-amino- 
carbonyl, C^e-alkyl-carbonylamino, carbarnido, azido, C^e-alkanoyloxy, sulphono, 
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fas? 

U3 



Ms? 



10 



sulphanyl, C^e-alkylthio, DNA 
thermochemically active groups 
halogen, where two geminal 



ntercalators, photochemically active groups, 
, chelating groups, reporter groups, and ligands, and 
bstituents together may designate oxo; 



5 and basic salts and acid addition salts thereof; 



and with the proviso that any 
reactive under the conditions p 
functional group protected. 



c hemkfal group (including any nucleobase), which is 
^evailing in oligonucleotide synthesis, is optionally 



otidel 



84. A rrycleo^de) analogue according to claim 83, wherein one R is selected from 



hydrogen\hydroxy, optionally substituted C^e-alkoxy, optionally substituted C^-alky!, 
DNA intercaiators, photochemically active groups, thermochemically active groups, 
chelating groups, reporter groups, and ligands, and any remaining substituents R* are 
15 hydrogen. 



20 



85. A nucleotide analogue according to claim 83, wherein the biradical is selected 
from -0-, -{CH 2 )o. n -0-C^H 2 ) 1 . 3 -, -(CH 2 ) 0 - 1 -S-(CH 2 ) 1 . 3 - / -(CH 2 ) 0 .i-N(R N )-(CH 2 ) 1 . 3 -, and 
-(CH 2 ) 2 ^-- 



86. A nucleoside analocfu&^fccording to claim 85, wherein the biradical is selected 
from -0-CH 2 -, -S-CH 2 - and*-N(V)-CH 2 -. 

87. A nucleoside analogue according to claim 83, wherein B is selected from 
25 nucleobases. 



30 



88. A nucleoside analogue according toNclaim 87, wherein the oligomer comprises at 
least one LNA wherein B is selected fronrvadenine and guanine and at least one LNA 
wherein B is selected from thymine, cytosine and urasil. 

89. A nucleoside analogue according to claim wherein B designates a nucleobase, 
X is -O-, R 2 * and R 4# together designate a biradical selected from -(CH 2 ) 0 -i-0-(CH 2 ) 1 . 3 - / 
-(CH^o-rS-tCH^La-, and -(CH 2 ) 0 -i-N(R N )-(CH 2 ) 1 . 3 - where R N is selected from hydrogen 
and Cv4-alkyl, Q designates Prot-O-, R 3 * is Q* whiclvdesignates Act-OH, and R 1 *, R 2 , 



19897US8 





R 3 , R 5 / 
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and R 5 * each designate hydrogen, wherein Act and Prot are as defined in claim 



90. A nucleoside analogue according to claim 83, wherein B designates a nucleobase, 
X is -0-, R 2# and\t 4 * together designate a biradical selected from -(CH 2 )o-i-0-(CH 2 ) 1 . 3 -, 
-(CH 2 )o.i-S-(CH 2 ) 1 . 3 -\and -(CH 2 ) 0 .i-N(R N )-(CH 2 ) 1 . 3 - where R N is selected from hydrogen 
and C^-alkyl, Q is selected from hydroxy, mercapto, C^e-alkylthio, amino, mono- or 
dilCve-alkyDamino, optionally substituted CLQ-alkoxy, optionally substituted C 2 . 6 - 
alkenyloxy, optionally substituted C 2 . 6 -alkynyloxy, monophosphate, diphosphate, and 
10 triphosphate, R 3# is Q* whioii is selected from hydrogen, azido, halogen, cyano, nitro, 
hydroxy, mercapto, Cve-alkymnio, amino, mono- or dKC^e-alkyDamino, optionally 
substituted C^-alkoxy, optionally substituted C^Q-alkyl, optionally substituted C 2 . 6 - 
alkenyl, optionally substituted C 2 Vaflkenyloxy, optionally substituted C 2 . e -alkynyl, and 
optionally substituted C 2 _ 6 -alkynyloxy^R 3 is selected from hydrogen, optionally 
15 substituted C^-alky!, optionally IJy^uted C 2 _ 6 -alkenyl, and optionally substituted 
C 2 _ 6 -alkynyl, and R 1 *, R 2 , R 5 , and R 5 * e^h designate hydrogen. 



91. A nucleoside analogue according to claim 83, wherein B designates a nucleobase, 
X is -O-, R 2 and R 3 together designate a biradifeal selected from -(CH 2 ) 0 -rO-CH = CH-, 
20 -(CH 2 )o-i-S-CH = CH-, and -(CH 2 ) 0O -N(R N )-CH =c\where R N is selected from hydrogen 
and C^-alkyl, Q is selected from hydroxy, mercapro, C^e-alkylthio, amino, mono- or 
ditCve-alkyDamino, optionally substituted Cve-alkoxyAoptionally substituted C 2 . 6 - 
alkenyloxy, optionally substituted C 2 . 6 -alkynyloxy, monophosphate, diphosphate, and 
triphosphate, R 3 * is Q* which is selected from hydrogen, s^zido, halogen, cyano, nitro, 
25 hydroxy, mercapto, C^e-alkylthio, amino, mono- or dKC^e-chkyOamino, optionally 
substituted C^Q-alkoxy, optionally substituted C^e-alkyl, optionally substituted C 2 . 6 - 
alkenyl, optionally substituted C 2 _ 6 -alkenyloxy, optionally substituted C 2 _ 6 -alkynyl, and 
optionally substituted C 2 . 6 -alkynyloxy, and R 1 *, R 2# , R 4 \ R 5 , and R^^ach designate 



30 



hydrogen. 

92. A nucleoside analogue accor 
( 1R,3R,4R, 7S)-7-(2-cyanoetho 
dimethoxytrityloxymethyl)-3-(t 
( 1R,3R,4R, 7S)-7-hydroxy- 1 -(4, 



to claim 60, which is selected from 
($iiisopropylamino)phosphinoxy)-1 -(4,4'- 
ynr\in-1-vl^2,5-dioxabicyclo[2.2.1 Jheptane, 

ethoxytrityIoxymethyl)-3-(thymin-1-yl)-2,5- 
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dioxabicyclo[2.2J]heptai4e-7-0-(2-chiorophenylphosphate), and <7/?,3/?,4/?,7S)-7- 
hydroxy-1 -(4,4'Hjimethoxtffr^ 

dioxabicyclo[2.2J]hept^4-7^0-(/y-phosphonate) and the 3-(cytosin-1-yl), 3-(urasil-1- 
yl), 3-(adenin-1-yl) and 3-{guanin-1-yl) analogues thereof 

5 

93. A method of using an LNA as defined in claim 60 for the preparation of an LNA 
modified oligonucleotide (an oligomer) as defined in claim 1. 

94. a meth<xl according to claim 93, wherein the LNA modified oligonucleotide 
10 comprises normal nucleosides as well as modified nucleosides different from those 

defined in claim 607 



3 : 
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95. A method according to cl>im 93, wherein the incorporation of LNA modulates the 
ability of the oligonucleotide to ac^qs a substrate for nucleic acid active enzymes. 

96. A method of using ofc^h DMA as defined in claim 60 for the preparation of a 
conjugate of an LNA moaifljed oligonucleotide and a compound selected from proteins, 
amplicons, enzymes, polysaccharides, antibodies, haptens, peptides, and PNA. 



20 97. A conjugate of an LN^snrtodified oligonucleotide (an oligomer) as defined in claim 1 
and a compound selected frOTrJproteins, amplicons, enzymes, polysaccharides, 
antibodies, haptens, peptides/and PNA. 



98. A method of using an l[r\A a^efined in claim 60 as a substrate for enzymes 
25 active on nucleic acids. 

99. A method according tbx^aim 98, wherein the substituent Q in the formula I in 
claim 60 designates a triphospni 



LNA is used as a substrate for 



30 100. A method according to claim 9 
DNA and RNA polymerases. 




1 01 . A method of using an 




's defined in claim 60 as a therapeutic agent. 
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102. A method of using an LNA as defined in claim 60 for diagnostic purposes. 



*\2(3. A i 



solid support material raving immobilised thereto an optionally nucleobase 
protected and optionally 5'-OHJprotected LNA. 



104. A method of using one for rVior# / LNA as defined in claim 60 in the construction of 
solid surface onto which LNA modified oligonucleotides of different sequences are 
attached 



/ 



10 105. A rrt^thod according to clainrM 13, wherein the LNA modified oligonucleotides 
are attachecNn a predetermined pattern. 



15 



106. A method acb^rding to claim\^1 3^wherein the LNAs are used to equalise the T n 
of the corresponding unmodified reference oligonucleotides. 



107. A method according ^j^laim 1 13,jwherein the LNA modified oligonucleotides 
have an increased affinity to\A^a^E^bmplementary ssDNA or ssRNA compared to native 
oligonucleotide. 



20 108. A method according to claim ^1 1 3, wK^rein the LNA modified oligonucleotides 
have an increased specificity toward^complem^ntary ssDNA or ssRNA compared to 
native oligonucleotide. 




oligomers (ribozymes) as defined in claim 1 in 
et nucleic acids. 



109. A method of using LNA m 
25 the sequence specific cleavage 



1 10. A method of using an LN A frc\od\fied oligonucleotide (an oligomer) as defined in 
claim 1 in therapy. 

30 1 1 1 . A method according^ claim 1 10, wherein the LNA modified oligonucleotide 
recruits RNAseH. 




1 12. A method of using complexeSW more than one LNA modified oligonucleotide (an 
oligomer) as defined in claim 1 in therapy. 
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1 13. A method of using'^ao LNA modified oligonucleotide (an oligomer) as defined in 
claim 1 as an aptamer in thera'pejjtif^pplications. 

1 14. A method according to claim ,v if19 ^herein the LNA modified oligonucleotide 



comprises at least one internucleoside linkageS^pt being a phosphate diester linkage. 



1 1 5. A method of using an LIJQA 
claim 1 in diagnostics. 



modified oligonucleotide (an oligomer) as defined in 



1 1 6. AVmethod according to claim 1 1 5, wherein the oligonucleotide comprises a 
photochemically active group, a thermochemically active group, a chelating group, a 
reporter groufy or a ligand that facilitates the direct of indirect detection of the 
oligonucleotide^ the immobilisation of the oligonucleotide onto a solid support. 

1 17. A method acceding to claim 1 16, wherein the photochemically active group, the 
thermochemically active group, the chelating group, the reporter group, or the ligand 
includes a spacer (K), saicl spacer comprising a chemically cleavable group. 



20 1 18. A method according to c>aim 1 16, wherein the photochemically active group, the 
thermochemically active group, th^f\helating group, the reporter group, or the ligand is 
attached via the biradical (i.e. as RSMK?Qat least one of the LNA(s) of the 
oligonucleotide. 




25 1 1 9. A method according to claim 115 forx:apture and detection of naturally occurring 
or synthetic double stranded or singJe stranded nucleic acids. 



30 



1 20. A method according to claim 1 1 5 for purification of naturally occurring double 
stranded or single stranded nucleic acids. 

1 21 . A method according to claim 1 1 5 as a probe in in-situ hybridisation, in Southern 
hydridisation, Dot blot hybridisation, reverse Dot blot hybridisation, or in Northern 
hybridisation. 



* 5? 
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1 22. y\ method according to claim 1 1 5 in the construction of an affinity pair. 

1 23. A mertaod according to claim 1 1 5 as a primer in a nucleic acid sequencing 
reaction or printer extension reactions. 
5 \ 

1 24. A method according to claim 1 1 5 as a primer in a nucleic acid amplification 
reaction. 

1 25. A method according tWfclaim 1 24, wherein the primer is so adapted that the 
10 amplification reaction is anfessentially linear reaction. 

126. A method according to claim 12*L wherein the primer is so adapted that the 
amplification reaction is an essentially exponential reaction. 

15 127. A method according to claim 124, whereirKthe nucleic acid amplification reaction 
results in a double stranded DNA product comprisin^at least one single stranded end. 

128. A method of using ant-NA modified oligonucleotide (an oligomer) as defined in 
claim 1 as an aptamer in molecular diagnostics. 

20 

129. A method of using an L^IA modified oligonucleotide (an oligomer) as defined in 
claim 1 as an aptamer in RNA mediated catalytic processes. 

130. A method of using an LNAynodified oligonucleotide (an oligomer) as defined in 
25 claim 1 as an aptamer in specifictoinding of antibiotics, drugs, amino acids, peptides, 

structural proteins, protein receptors^rotein enzymes, saccharides, polysaccharides, 
biological cofactors, nucleic acids, \or triphosphates. 

131. A method of using an LNA modified oligonucleotide (an oligomer) as defined in 
30 claim 1 as an aptamer in the sepm-atfiprTof enantiomers from racemic mixtures by 

stereospecific binding. 

132. A method of using an LNA modified oligonucleotide (an oligomer) as defined in 
claim 1 for the labelling of cells. 



Pi 
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133. A method according to _ . _ 
separated from unlabelled cellsT \ 



o dm 1 32, 
ellsTV 



wherein the label allows the cells to be 



5 1 34. A method of using an LNA modified oligonucleotide (an oligomer) as defined in 
claim 1 to hybridise to non-pro\:ein coding cellular RNAs in vivo or in-vitro. 

135. A method of using an Llfl/4 modified oligonucleotide (an oligomer) as defined in, 
claim 1 in the construction of ^Q\ol]fl6nucleotide containing a fluorophor and a 
10 quencher, positioned in such a wiy that the hybridised state of *he oligonucleotide 
can be distinguished from the unbound state of the oligonucleotide by an increase in 
the fluorescent signal from the probe. 



136. A method of using 
15 claim 1 in the construction 




NA modified oligonucleotide (an oligomer) as defined in 
aqman probes or Molecular Beacons. 



137. A kit for the isolation, purification, amplification, detection, identification, 
quantification, or capture of* natifiral or synthetic nucleic acids, the kit comprising a 
reaction body and one or more LNJjM'nodified oligonucleotides (oligomer) as defined in 

20 claim 1. 

138. A kit according to cl^feK137, wherein the LIMA modified oligonucleotides are 
immobilised onto said reactiV^body. 



25 139. A kit for the isolation, purification, amplification, detection, identification, 
quantification, or capture of natural! or synthetic nucleic acids, the kit comprising a 
reaction body and one or more LNAs^asj/tiefined in claim 60. 

140. A kit according to claij^\39, wherein the LNAs are immobilised onto said 
30 reactions body. 




